Application of multicolor fluorescence in situ hybridization analysis for detection of cross-contamination and in vitro progression in commonly used murine tumor cell lines.
Murine tumor models are potent tools for cancer studies, most of which make use of a limited number of murine tumor cell lines that are exchanged by many research groups around the world. Although cross-contamination and in vitro karyotypic progression are well-known risks with respect to the identity of tumor cell lines, these parameters are rarely evaluated. Notably, routine karyotyping of murine cell lines is laborious and technically demanding because mouse chromosomes are morphologically similar. We therefore used a 21-color fluorescence in situ hybridization (FISH) approach (COBRA) for screening two groups of frequently used murine tumor cell lines, each of which shares known immunologic determinants. Multicolor analysis revealed that the sharing of immunologic determinants among three murine lymphoma cell lines (EL-4, MBL-2, and RBL-5) is directly related to their common origin. In several of the cell lines, the chromosomal derivatives had rearranged further, suggesting that the cross-contamination events were not recent. In contrast, karyotypic analysis of three murine colon cancer cell lines (C26, CC36, and C51) showed that these constituted independent tumor clones despite the sharing of immunologic determinants. Our data point out that cross-contamination and in vitro evolution of murine tumor cell lines are a common phenomenon, and that multicolor FISH analysis is an efficient tool for verifying the origin and tracking the evolution of murine cell lines.